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Introduction

Basic assumption for active localization: Head rotations can help in
resolving front-back ambiguities [Wallach (1940), Blauert(1997)].

Examples of computational models investigating this effect:

B Approaches exploiting discrete head movements without explicit state
estimation [Schymura et al. (2014), May et al. (2015), Ma et al. (2015)].

B State-space approach with quasi-continuous head rotations, state

estimation and closed loop feedback proposed in [Schymura et al. (2015)].

o Free-field conditions were considered exclusively
o Deterministic measurement model (spherical head assumption)

¢ Investigation of a single feedback control scheme
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System overview
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System overview
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Process model

State space:
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Process model
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Process model

State space:

NIE]

K

Ty = [éf’k 1/)kr7 xo = {0

System dynamics:

Fl@ir, ) = [ o ]
Sat(wk;71 + Twmaxulw ’(/}13 ¢2)

P, if v <y
sat(z, 1, ¥2) = ¢ x, if Y <z < 1o
), if x> 19
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Binaural Front-End
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See also: http://twoears.aipa.tu-berlin.de/doc/1.0/afe/
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Measurement model

Measurement vector:

" L L
Yy = {Tk Ok wk] s TR= D Tk, Ok= ) 0u
=1 =1

6 /11



INSTITUTE OF COMMUNICATION ACOUSTICS

Measurement model

Measurement vector:
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" L L
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Measurement model:

g(xr) =

-wg + ij:l w sin (n (pp — ¢k)>_
wh+ S0y whsin (0 (00— )
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Measurement model
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Training of the measurement model was conducted using anechoic HRTFs of

the KEMAR dummy head [Wierstorf et al. (2011)]:
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Head rotation strategies

Evaluation of four different approaches:
B No head rotation: u; = 0Vk
B Smooth posterior mean [Schymura et al. (2015)]:

- (%) sgn (e — )

B Proportional controller:
Ur = Sat(ﬁp(({sk - ik% _17 1)

B Extended proportional controller:

e sat(ggig (b1 — vr), —1, 1) if (kmod Kpp) < Xro

0 otherwise
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Evaluation
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Evaluation scenarios: Simulated rooms with 3 and 6 fixed source positions,
using BRIRs introduced in [Ma et al., (2015)].
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Room “Auditorium 3", T =~ 0.7s
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Evaluation
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Evaluation results: Errors are denoted as circular RMSE in degrees.

| | ¢s[°] | ds[m] || NoRot. | SPM | PC | EPC |
90.00 | 397 |[3.38 [700 |704 360
38.49 | 550 || 4240 | 860 |8.34 |875
o 4140 | 267 || 12771 | 3184 |3070 | 30.43
Auditorium 3
90.00 | 1.80 || 267 |390 |392 |[250
12000 | 1.80 || 8.85 | 4.26 | 428 | 2.77
60.00 | 1.80 || 1330 | 6.63 | 661 | 5.45
12000 | 200 |[ 1683 |17.92 | 1884 |8.07
Spirit 90.00 | 2.00 || 491 | 1322 |1337 |5.15
60.00 | 200 |/ 2732 | 2089 |2087 | 12.31
Average || - | - [2749 |1270 |1266 |878 |
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Summary

An extension of the binaural model introduced in [Schymura et al., (2015)]

was proposed:

B A flexible measurement model using supervised training with individual
sets of HRTFs was introduced.

B Two novel head rotation strategies based on proportional control schemes

were investigated in reverberant conditions.

B Future extensions of the model may aim at introducing additional degrees

of freedom (e.g. translatory movements).
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